Selective toxicity of ochratoxin A in primary cultures from different brain regions.
Ochratoxin A (OTA) is a mycotoxin produced by moulds from the Aspergillus and Penicillium genera. It is a natural contaminant of a wide variety of both human and animal foodstuffs. Via dietary intake, OTA passes into the blood of both humans and animals and accumulates in several organs, such as the kidney and the brain with selective toxicity in the ventral mesencephalon and in the cerebellum. In order to confirm the regional selectivity to OTA cytotoxicity in rat brain, investigations were designed to study the mechanism of the cytotoxicity of OTA in primary cultures of the above-mentioned structures (ventral mesencephalon and cerebellum), and to compare their sensitivity to the toxin. Protein and DNA synthases, lactate dehydrogenase (LDH) release and production of malondialdehyde (MDA) were assayed in astrocytes and neurones of the selected structures in the presence of OTA. After 48 h incubation, OTA (10-150 microM) induced an inhibition of protein and DNA syntheses in a concentration-dependent manner with a selective higher toxicity in the cells of the ventral mesencephalon [50% inhibitory concentrations (IC50) of protein and DNA syntheses were 14 +/- 2 microM for neurones and 40 +/- 5 microM for astrocytes] compared to the cerebellum values (24 +/- 7 microM for neurones and 69 +/- 9 microM for astrocytes). In parallel, a significant increase in levels of MDA and LDH release were noted. Altogether these results indicate that OTA is also a neurotoxic substance in addition to its well-documented nephrotoxicity and that the effects are likely to be restricted within particular structures of the brain.